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CLAIMS 



[Claim(s)] 

[Claim 1]A disk reproduction device comprising: 

A reproduction means which plays a music signal on a disk which is the first recording medium. 

A recording means which records a reproduced output signal from said reproduction means to the second 

recording medium. 

A recording level registration means which carries out level registration for switching manually a recording 
level which records a reproduced output signal from said reproduction means by said recording means to one 
of of two or more steps. 

A recording level setting-out means which changes the magnitude of attenuation or amplification by the 
contents of registration of said recording level registration means, and switches a recording level, A 
regeneration level setting-out means to set up by amending amplification only for quantity corresponding to 
variation of the magnitude of attenuation which it was combined with said reproduction means and set up by 
said recording level setting-out means to output said music signal to a loudspeaker etc. 

[Claim 2]The disk reproduction device comprising according to claim 1: 

A signal processing means which detects a peak value for every fixed time of a music signal recorded on a 
disk, and outputs the value with a digital signal. 

A search operation control means controlled to perform a high-speed search operation by repeating 
reproduction motion and track jump operation by turns. 

The 1st peak value memory measure that memorizes a peak value from said signal processing means in the 
Nth reproduction motion of said high-speed search operation. 

The 2nd peak value memory measure that memorizes a peak value from said signal processing means in 
reproduction motion of eye ** (N-1) watch, A peak value storage control means which detects a signal reading 
error at the time of reproduction motion, and controls memory processing of said 1st peak value memory 
measure, A peak mean value calculating means which computes average value of a numerical value memorized 
by said 1st peak value memory measure and the 2nd peak value memory measure for every time of 
reproduction motion, A maximum memory measure which performs renewal of comparison for every time of 
reproduction motion, and memorizes the maximum of average value by said peak mean value calculating 
means, A recording level discriminating means which distinguishes height of a recording level of a music signal 
currently recorded on a disk by comparison with a sound recording reference value beforehand set to the 
maximum memorized by maximum memory measure at the time of said end of a high-speed search operation, 
and a recording level displaying means which displays the contents of an output of said recording level 
discriminating means. 

[Claim 3]The disk reproduction device comprising according to claim 2: 

A recording level setting-out means which changes the magnitude of attenuation or amplification by the 
contents of an output of said recording level discriminating means, and the contents of registration of said 
recording level registration means, and switches a recording level. 

A regeneration level setting-out means to set up by amending amplification only for quantity corresponding to 
variation of the magnitude of attenuation which it was combined with said reproduction means and set up by 
said recording level setting-out means to output said music signal to a loudspeaker etc. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention A mini component stereo device, CD radio cassette recorder tape 
recorder, etc., It is related with the disk reproduction device provided with the recording function for recording 
the music signal in recording media, such as a compact disk, to other recording media, such as a magnetic 
recording medium, and the reproduced sound output circuit for monitor sound listening at the time of sound 
recording. 
[0002] 

[Description of the Prior Art]In recent years, in the disk reproduction device, the function for setting up and 
recording the optimal recording level automatically in the case of the sound recording to a tape recorder (part) 
etc. is used. 

[0003]An example of the conventional disk reproduction device mentioned above is explained referring to 
drawings below. 

r0004] Drawing 5 is a block diagram showing the composition of an example of the conventional disk 
reproduction device. 1 in drawing 5 Disk shape recording media, such as CD (it is hereafter expressed as a 
disk), An optical pickup for 2 to read the signal currently recorded on the disk 1 , The reproduction means 
which consists of an optical pickup actuator, a servo circuit for drive controlling, etc., The signal processing 
means which 3 receives the signal from the signal reading means 2, and changes it into an audio signal, and 
detects the peak value for every fixed time of the, and outputs the value as an 8-bit digital signal, The search 
operation control means controlled to perform a high-speed search operation when 4 repeats the reproduction 
motion for every fixed time, and track jump operation by turns to the signal reading means 2, The 1st peak 
value memory measure that memorizes the peak value from the signal processing means [ in / in 5 / the Nth 
reproduction motion of the above-mentioned high-speed search operation ] 3, 6 is 2nd peak value memory 
measure that similarly memorizes the peak value in the reproduction motion of eye ** (N-1) watch, and can 
consider the case where it constitutes so that two values, the big peak value to the 1st as an example and the 
big peak value to the 2nd, may be memorized etc. The peak value storage control means which 7 detects the 
signal reading error at the time of reproduction motion, and controls the memory processing by the peak value 
memory measure 5 of the above 1st, The peak mean value calculating means which computes the average 
value of the numerical value 8 is remembered to be by the 1st peak value memory measure 5 and the 2nd 
peak value memory measure 6 for every time of reproduction motion, The maximum memory measure which 9 
performs renewal of comparison for every time of reproduction motion, and memorizes the maximum of the 
average value by the peak mean value calculating means 8, A recording level setting-out means to perform 
level setting at the time of 10 recording the above-mentioned audio signal to a magnetic recording means etc. 
by comparison with the reference value beforehand set to the maximum memorized by the maximum memory 
measure 9 at the time of the above-mentioned end of a high-speed search operation, It is a switch (it is 
hereafter expressed as a peak search start switch.) for the DA conversion means from which 1 1 changes the 
digital audio signal from the signal processing means 3 into an analog signal, and 12 to start the recording 
means of a tape recorder etc., and for 13 start the above-mentioned peak level search operation. Generally 14 
is called volume control volume etc. by the sound volume setting means which constitutes the audio signal 
from DA conversion means 1 1 so that the user of apparatus can set up the listening loudness level of sound 
freely. The audio signal amplifying means to which 1 5 carries out power amplification of the audio signal from 
the regeneration level setting-out means 14 with a fixed amplification factor, The loudspeaker from which 16 
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changes the audio electrical signal from the audio signal amplifying means 15 into a sound wave, 17 is a 
recording level discriminating means which distinguishes the height of the recording level of the music signal 
currently recorded on the disk by comparison with the reference value beforehand set to the maximum 
memorized by the maximum memory measure 9 at the time of said end of a high-speed search operation. 
rOOOSl Drawing 6 and drawing 7 are the flow chart figures showing the contents of processing of each part 
shown in drawing 4 . Hereafter, concrete operation of the conventional disk reproduction device is explained 
using drawing 5 , drawing 6 , and drawing 7 . 

[0006]If a peak search operation is started by turning on the peak search start switch 1 3, As shown in Steps 
21 and 22 of drawing 6 , the maximum memory measure 9, 1st, and 2nd peak value memory measure 5 and 6 is 
reset the first stage, and it controls for the search operation control means 4 to perform reproduction motion 
of fixed time, and track jump operation by turns to the reproduction means 2, and to perform a search 
operation. For example, as shown in Step 30 of drawing 6 , whenever it reads a peak value 4 times, it is 
constituted so that a track jump may be carried out once. 

[0007]The signal recorded on the disk 1 by the reproduction means 2 in reproduction motion is read, as shown 
in Step 23, it changes into an audio signal by the signal processing means 3, and the peak value for every fixed 
time is detected, and it outputs from the signal processing means 3. In the 1st peak value memory measure 5, 
since the big value to the 1st and the big value to the 2nd are memorized, if they are set to MX1 and MX2, it 
will update at Steps 27 and 29 of drawing 6 , and will memorize to the 1st peak value memory measure 5. When 
a search operation has an error at this time and a peak value is not able to be detected, as it is shown in 
Steps 24 and 25, the minimum value is memorized among the reference values which perform error generation 
detection from the state of the search operation control means 4 by the peak value storage control means 7, 
and are later mentioned to the 1st peak value memory measure 5. Next, in Step 30, the number-of-times 
check of reading of a peak data value is performed, it returns to Step 23 and the above-mentioned processing 
is repeated until it reads 4 times, and it shifts to 31 or less-step processing from after 4 times reading. If the 
value equivalent to MX1 at the time of the reproduction motion before one and MX2 is memorized by the 2nd 
peak value memory measure 6 and they are set to MX3 and MX4, At Step 31 of drawing 6 , the average value 
about MX1, MX2, MX3, and MX4 is computed by the peak mean value calculating means 8, and in Step 32, MX1 
of the 1st peak value memory measure 5 and MX2 are transmitted to MX3 of the 2nd peak value memory 
measure 6, and MX4, respectively, and they are memorized. Next, by Step 33, the value computed by the 
above-mentioned peak mean value calculating means 8 is compared with the value memorized by the 
maximum memory measure 9, and if large, it will update at Step 34. At Step 35, if the search operation control 
means 4 performs track jump operation, it moves to the following reproduction portions and the search 
operation of the whole necessary part of the disk 1 is not completed, it returns from Step 36 to Step 22, and 
the processing for the above-mentioned all-encompassing calculation is repeated. 

[0008]After the end of a search operation distinguishes it at Step 36, and shifts from Step 37 to processing of 
Step 40. That is, by the recording level setting-out means 10, comparison with the reference value beforehand 
set to the value memorized by the maximum memory measure 9 is performed, and a recording level is set up. 
For example, it is AOh (a hexadecimal number is expressed.) about a reference value, hereafter if the same 
DOh — more than AOh — the recording level of the input by the recording means 12 — usual — 3-dB 
attenuation and D — Oh or more is set up like [ usual ] 6-dB attenuation. 

[0009]As mentioned above, with the recording level set up by the recording level setting-out means 10, the 
audio signal of the signal processing means 3 is changed into an analog signal by DA conversion means 1 1, and 
sound recording operation is performed by the recording means 12. 

[0010]On the other hand, the music signal on the disk 1 heard as a sound by the loudspeaker 16, It is inputted 
into the sound volume setting means 14 from the output of DA conversion means 1 1, and is set as the volume 
which the user of apparatus wishes here, and the music signal which received power amplification by the audio 
signal amplifying means 15 is inputted into the loudspeaker 16, and is outputted as a sound wave signal. 
[0011] 

[Problem(s) to be Solved by the Invention] However, the above conventional disk reproduction devices, The 
analog attenuator circuit which comprises IC or the transistor which had to perform recording level setting out 
by the recording means of the latter part of a DA conversion means, outputted the signal from the output port 
of the microcomputer as a recording level setting-out means, and was provided in the input of the recording 
means, a resistor, etc. needed to be driven. For this reason, if it is going to make it switch the some steps 
recording level recorded to magnetic tape etc. according to a user's liking by a recording means, the output 
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port of a microcomputer will be increased, Unless it enlarged the scale of the analog attenuator circuit, it 
could not realize, but there was a problem of being a serious high cost. 

[0012]This invention takes an example by the above-mentioned conventional problem, It aims at providing the 
highly efficient and cheap disk reproduction device which can switch the recording level recorded to magnetic 
tape etc. without needing the analog attenuator circuit as a recording level setting-out means to several steps 
according to a user's liking. 
[0013] 

[Means for Solving the Problem]In order to solve an aforementioned problem, a disk reproduction device of 
this invention is characterized by comprising the following: 

A reproduction means which plays a music signal on a disk which is the first recording medium. 

A recording means which records a reproduced output signal from said reproduction means to the second 

recording medium. 

A recording level registration means which carries out level registration for switching manually a recording 
level which records a reproduced output signal from said reproduction means by said recording means to one 
of of two or more steps. 

A signal processing means which detects a peak value for every fixed time of a music signal recorded on a 
disk, and outputs the value with a digital signal, A search operation control means controlled to perform a 
high-speed search operation by repeating reproduction motion and track jump operation by turns, The 1st 
peak value memory measure that memorizes a peak value from said signal processing means in the Nth 
reproduction motion of said high-speed search operation, The 2nd peak value memory measure that 
memorizes a peak value from said signal processing means in reproduction motion of eye ** (N-1) watch, A 
peak value storage control means which detects a signal reading error at the time of reproduction motion, and 
controls memory processing of said 1st peak value memory measure, A peak mean value calculating means 
which computes average value of a numerical value memorized by said 1st peak value memory measure and 
the 2nd peak value memory measure for every time of reproduction motion, A maximum memory measure 
which performs renewal of comparison for every time of reproduction motion, and memorizes the maximum of 
average value by said peak mean value calculating means, A recording level discriminating means which 
distinguishes height of a recording level of a music signal currently recorded on a disk by comparison with a 
sound recording reference value beforehand set to the maximum memorized by maximum memory measure at 
the time of said end of a high-speed search operation, A recording level displaying means which displays the 
contents of an output of said recording level discriminating means, A recording level setting-out means which 
changes the magnitude of attenuation or amplification by the contents of an output of said recording level 
discriminating means, and the contents of registration of said recording level registration means, and switches 
a recording level, A regeneration level setting-out means to set up by amending the magnitude of attenuation 
at the time of only quantity corresponding to variation of the magnitude of attenuation which it was combined 
with said reproduction means and set up by said recording level setting-out means outputting said music 
signal to a loudspeaker etc. 

[0014] 

[Function]This invention can perform recording level registration for switching the recording level at the time 
of recording to magnetic tape etc. from a disk to one of of two or more steps by the above-mentioned 
composition according to a user's liking, While distinguishing and displaying the height of the recording level of 
the music signal currently recorded on the disk, The magnitude of attenuation in the electronic volume at the 
time of only the quantity corresponding to change of the magnitude of attenuation for the recording level 
change by a signal processing means outputting a music signal to a loudspeaker at the same time it switches a 
recording level with the digital attenuator of a signal processing means according to the discriminated result 
and the contents of recording level registration of the recording level. Since it sets up by amending, the highly 
efficient and cheap disk reproduction device which can switch a recording level to several steps according to 
a user's liking without needing an analog attenuator circuit is realizable. 
[0015] 

[Example] Hereafter, the disk reproduction device of one example of this invention is explained in detail, 
referring to drawing 1 - drawing 4 . Drawing 5 - the number same about the same component part as drawing 7 
are given, and explanation is omitted. 

[0016] Drawing 1 is a block diagram showing the composition of the disk reproduction device in the example of 
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this invention. 

[0017]In drawing 1 , at the same time 41 receives the signal from the signal reading means 2, detects the peak 
value for every fixed time of the and outputs the value as an 8-bit digital signal, The signal processing means 
provided with the composition which attenuates the above-mentioned audio signal in digital one, and can 
output the control signal from a recording level setting-out means 43 to mention later while changing the 
signal into an audio signal by publicly known digital signal processing technology, by the arithmetic processing 
circuit inside a receptacle, The recording level displaying means as which 42 displays the recording level of the 
music signal on a disk on a liquid crystal display etc. according to the contents of an output of the recording 
level discriminating means 17, 43 by comparison with the reference value beforehand set to the maximum 
memorized by the maximum memory measure 9 at the time of the above-mentioned end of a high-speed 
search operation. The recording level setting-out means which controls a regeneration level setting-out 
means 46 to output the control signal for level setting at the time of recording the above-mentioned audio 
signal by the recording means 45 mentioned later, such as a magnetic recording means, to the signal 
processing means 41, and to mention later, A recording level registration means to set up level registration for 

44 to switch manually the level which records the reproduced output signal from the reproduction means 2 by 
the recording means 45 to one of of two or more steps with the position change of a mechanical switch, etc., 
The recording means of composition of performing sound recording operation with fixed amplification without 

45 having an analog attenuator circuit which comprises an IC or a transistor, a resistor, etc. unlike the disk 
reproduction device of a conventional example to the input, Although 46 is the regeneration level setting-out 
means constituted in the audio signal from DA conversion means 1 1 so that the user of apparatus could set 
up the listening level freely and is generally called volume control volume etc., It is called the electronic 
volume also having the function which can fluctuate the magnitude of attenuation or the amplifying amount of 
an audio signal with the control signal from the recording level setting-out means 43 in this example, etc. 
[0018] Drawing 2 - drawing 4 are the flow chart figures showing the contents of processing of each part shown 
in drawing 1 . About the disk reproduction device constituted as mentioned above, the operation is explained 
below. 

[0019]The recording level registration means 44 first assumes that the stage of height switched the position 
of the mechanical switch manually, and has registered the recording level which a user wants to record from 
the inside of those with a three-stage, "HIGH", "NORMAL", and "LOW." The contents of registration of this 
recording level registration means 44 can detect that setting-out position by reading the terminal voltage of a 
mechanical switch with a microcomputer. 

[0020]If a peak search operation is started by turning on the peak search start switch 13, As shown in Steps 
51 and 22 of drawing 2 , the peak mean value calculating means 8, 1st, and 2nd peak value memory measure 5 
and 6 is reset the first stage, and the digital magnitude of attenuation of the signal processing means 41 is set 
as a standard value of -4dB. Setting the digital magnitude of attenuation of the signal processing means 41 as 
-4 dB instead of 0 dB here cannot be amplified by the signal processing means 41, but it is only decreasing, It 
is because it is necessary to make the digital magnitude of attenuation smaller than a normal condition 
depending on the contents of registration of the recording level of the disk 1, or the recording level 
registration means 44, and to enlarge a recording level. 

[0021]Next, it controls for the search operation control means 4 to perform reproduction motion of fixed time, 
and track jump operation by turns to the reproduction means 2, and to perform a search operation. As shown 
in Step 30 of drawing 2 , whenever it read the peak value 4 times, it constituted from this example so that a 
track jump might be carried out once. 

[0022]The signal recorded on the disk 1 by the reproduction means 2 in reproduction motion is read, and as 
shown in Step 23, it changes into an audio signal by the signal processing means 41, and the peak value for 
every fixed time is detected and outputted. In the 1st peak value memory measure 5, since the big value to 
the 1st and the big value to the 2nd are memorized, if they are set to MX1 and MX2, it will update at Steps 27 
and 29 of drawing 2 , and will memorize to the 1st peak value memory measure 5. The minimum value is made 
to memorize among the reference values which the search operation control means 4 performs error 
generation detection, controls the peak value memory measure 7, and mentions later to the 1st peak value 
memory measure 5, as it is shown in Steps 24 and 25, when a search operation has an error at this time and a 
peak value is not able to be detected. Next, at Step 30, the number—of-times check of reading of a peak data 
value is performed, it returns to Step 23 and the above-mentioned processing is repeated until it reads 4 
times, and it shifts to the processing after Step 31 from after 4 times reading. If the value equivalent to MX1 
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at the time of the reproduction motion before one and MX2 is memorized by the 2nd peak value memory 
measure 6 and they are set to MX3 and MX4, At Step 31 of drawing 2 , the average value about MX1, MX2, 
MX3, and MX4 is computed by the peak mean value calculating means 8 f and in Step 32 of drawing 3 , MX1 of 
the 1st peak value memory measure 5 and MX2 are transmitted to MX3 of the 2nd peak value memory 
measure 6, and MX4, respectively, and they are memorized. Next, by Step 33, the value computed by the 
above-mentioned peak mean value calculating means 8 is compared with the value memorized by the 
maximum memory measure 9, and if the average value is larger, the value of the maximum memory measure 9 
will be updated at Step 34. At Step 35, the search operation control means 4 performs track jump operation, 
and it moves to the following reproduction portions, and returns to Step 22, and the processing for the above- 
mentioned all-encompassing calculation is repeated. 

[0023]After the end of a search operation distinguishes it at Step 36 of drawing 3 , and it shifts from it to the 
judging process of the recording level of Step 37 and Step 39. Compare the reference value beforehand set to 
the value memorized by the maximum memory measure 9 here, operate the recording level discriminating 
means 17, and henceforth [ Step 52 ] after that Namely, display processing of the recording level of the music 
signal of the disk 1, Setting out of the recording level by change of the digital magnitude of attenuation in the 
signal processing means 41 corresponding to the decision result of the recording level of a music signal and 
the contents of registration of the recording level registration means 44 and regeneration level setting out by 
change of the magnitude of attenuation of the electronic volume in the regeneration level setting-out means 
43 are performed. 

[0024] For example, when the reference value for recording level judgment is set to AOh and DOh and the 
contents of registration of the recording level registration means 44 are "NORMAL" While displaying a 
recording level "is common" at Step 52 between AOh and DOh, the magnitude of attenuation of the signal 
processing means 41 and the setting level of the regeneration level setting-out means 43 presuppose that it is 
the same as usual at Step 57, More than DOh, while displaying a recording level as "quantity" at Step 58, the 
magnitude of attenuation of 2 dB of the signal processing means 41 is decreased rather than usual at Step 64, 
It sets up make the setting level of the regeneration level setting-out means 43 increase by 2 dB, If smaller 
than AOh, while displaying a recording level as "low" at Step 59, the magnitude of attenuation of the signal 
processing means 41 is set up at Step 64 attenuate a setting level of 2 dB of the increase in 2 dB, and the 
regeneration level setting-out means 43 rather than usual. 

[0025]not increasing, decreasing or changing the magnitude of attenuation of the signal processing means 41, 
and the magnitude of attenuation of the regeneration level setting-out means 43 like [ also when the contents 
of registration of the recording level registration means 44 are except "NORMAL" ] the above — ****** — jt 
controls like. 

[0026]As mentioned above, the digital audio signal, as for, level setting was carried out by the signal 
processing means 41 is changed into an analog signal by DA conversion means 1 1, and sound recording 
operation is performed by the recording means 45. 

[0027]On the other hand, the music signal on the disk 1 heard as a sound by the loudspeaker 16, By being 
inputted into the regeneration level setting-out means 46 from the output of DA conversion means 1 1, and 
receiving amendment of the variation of regeneration level setting out which balances the variation of the 
digital magnitude of attenuation in the signal processing means 41 here, It is fixed to the volume which the 
user of apparatus wishes, and the music signal which received power amplification by the audio signal 
amplifying means 15 is inputted into the loudspeaker 16, and is outputted as a sound wave signal. 
[0028] Concrete example computation is shown below. If it is (30 h, 8Dh, EOh, D8h), the 2nd time (AOh (= error), 
DOh, E8h, COh), and the 3rd time (FOh, B8h, A8h, AOh) by the reproduction motion whose peak value detected 
by the signal processing means 41 is the 1st time, In the 1st reproduction motion, MX1=E0h and MX2=D8h are 
memorized by the 1st peak value memory measure 5, and also it is transmitted to the 2nd peak value memory 
measure 6 as MX3 and MX4, respectively. Next, in the 2nd reproduction motion that passed through the track 
jump, it is detected that signal reading had an error, the data which is AOh is compensated, and MX1=E8h and 
MX2=D0h are memorized as a result by the 1st peak value memory measure 5. At this time, since it is 
MX3=E0h and MX4=D8h, the average value by the result of an operation by the peak mean value calculating 
means 8 changes with DCh, it resembles the maximum memory measure 9, and that value is memorized. In the 
3rd reproduction motion, although MX1=F0h, MX2=B8h, MX3=E8h, MX4=D0h, and its average are set to D8h 
and have the maximum of FOh, since average value becomes small rather than the time of the 2nd 
reproduction motion, the value of the maximum memory measure 9 is not updated. If the value memorized by 
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the maximum memory measure 9 at the time of the end of a high-speed search operation is DCh, since it is 
DOh<DCh, the conditions of Step 39 will serve as truth to the reference value DOh. Thereby, Step 58 or 
subsequent ones is performed. 

[0029]The recording level registration means 44 "if the case where it is NORMAL] is assumed, It sets up the 
recording level setting-out means 43 control the signal processing means 41 by Step 64, and decrease digital 
signal outputs of 2 dB rather than a normal state, and for this reason, a music signal output of 2 dB of DA 
conversion means 1 1 is also decreased, and an audio signal of 2 dB recorded by the recording means 45 is 
also decreased. Can come, simultaneously the recording level setting-out means 43 controls the regeneration 
level setting-out means 46, make it increase 2 dB from a normal state, and the output to the audio signal 
amplifying means 15 the sound wave output level of the music signal from the loudspeaker 16, Even when the 
height of the recording level of the contents of registration of the recording level registration means 44 or the 
music signal on the disk 1 has a difference, it controls seemingly changeless. 

[0030]Although the mechanical switch was considered as the composition registered by setting it as a certain 
position as a recording level registration means in the example of this invention, it is good also as composition 
of calculating and registering with a microcomputer etc. the number of times which a push-button switch 
pushes, and displaying the contents of registration on the displaying means of a liquid crystal display etc. 
[0031] Although it had composition which sets up the magnitude of attenuation of a signal processing means 
and a regeneration level setting-out means in consideration of a recording level registration means and the 
recording level of the music signal on a disk in the example of this invention, It is good also as composition to 
which the magnitude of attenuation of a signal processing means and a regeneration level setting-out means is 
merely simply changed from a standard state only corresponding to the contents of registration of a recording 
level registration means without performing the high-speed search operation for checking the recording level 
of the music signal on a disk. 

[0032]Although it had composition which performs the high-speed search operation for judging the recording 
level of the music signal on a disk, and sets up the magnitude of attenuation of a signal processing means and 
a regeneration level setting-out means according to the contents of registration of a recording level 
registration means immediately in the example of this invention, After carrying out a high-speed search, 
judging and displaying the recording level of the music signal on a disk and waiting registration ends 
registration by the user of a recording level registration means, the keystroke of a recording start Waiting, 
After there are recording start directions, it is good also as composition of setting the magnitude of 
attenuation of a signal processing means and a regeneration level setting-out means to the recording level of 
the music signal on a disk according to the contents of registration of a recording level registration means, and 
starting sound recording. 

[0033]In the example of this invention, although the magnetic recording medium was used as a recording 
means, other recording media, such as a magneto-optical disc, may be used. 

[0034]Although it had composition which displays the height of the recording level of the music signal on a 
disk on the displaying means of a liquid crystal display etc. by a recording level displaying means in the 
example of this invention, it is good also as composition of making a voice synthesis signal etc. pronounce with 
a display etc. 

[0035]Although the magnitude of attenuation of a signal processing means and a regeneration level setting-out 
means had composition changed every 2 dB in the example of this invention, other values, such as carrying 
out every 3 dB, may be used. Regularity does not need to make it not necessarily change with the size of the 
recording level of the contents of the recording level registration means, or the music signal on a disk the 
amount of dB every. For example, in "HIGH" and "NORMAL", change of the magnitude of attenuation has the 
contents of registration of a recording level registration means good at 3 dB, "LOW", and "NORMAL" also as 
composition which change of the magnitude of attenuation controls like 2 dB etc. 
[0036] 

[Effect of the Invention]Recording level registration for switching the recording level at the time of recording 
to magnetic tape etc. from a disk to one of of two or more steps by this invention according to a user's liking 
as mentioned above can be performed, While distinguishing and displaying the height of the recording level of 
the music signal currently recorded on the disk, The magnitude of attenuation in the electronic volume at the 
time of only the quantity corresponding to change of the magnitude of attenuation for the recording level 
change by a signal processing means outputting a music signal to a loudspeaker at the same time it switches a 
recording level with the digital attenuator of a signal processing means according to the discriminated result 
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and the contents of recording level registration of the recording level. It sets up by amending. 
Therefore, the recording level to magnetic tape etc. can be switched according to a user's liking, without 
producing change of the sound wave output level from a loudspeaker which produces sense of incongruity. 
Therefore, like the conventional disk reproduction device, circuit components, such as an analog attenuator, 
are not needed for the input of a recording means, and input/output terminals, such as a microcomputer for 
exclusive use for the control, are not needed, either. 

[0037]Therefore, the highly efficient and cheap disk reproduction device which can switch a recording level to 
several steps according to a user's liking can be realized, and the effect is very a so-called size. 



[Translation done.] 
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TECHNICAL FIELD 

[Industrial Application]This invention A mini component stereo device, CD radio cassette recorder tape 
recorder, etc., It is related with the disk reproduction device provided with the recording function for recording 
the music signal in recording media, such as a compact disk, to other recording media, such as a magnetic 
recording medium, and the reproduced sound output circuit for monitor sound listening at the time of sound 
recording. 
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PRIOR ART 



[Description of the Prior Art]In recent years, in the disk reproduction device, the function for setting up and 
recording the optimal recording level automatically in the case of the sound recording to a tape recorder (part) 
etc. is used. 

[0003]An example of the conventional disk reproduction device mentioned above is explained referring to 
drawings below. 

[0004] Drawing 5 is a block diagram showing the composition of an example of the conventional disk 
reproduction device. 1 in drawing 5 Disk shape recording media, such as CD (it is hereafter expressed as a 
disk), An optical pickup for 2 to read the signal currently recorded on the disk 1 , The reproduction means 
which consists of an optical pickup actuator, a servo circuit for drive controlling, etc., The signal processing 
means which 3 receives the signal from the signal reading means 2, and changes it into an audio signal, and 
detects the peak value for every fixed time of the, and outputs the value as an 8-bit digital signal, The search 
operation control means controlled to perform a high-speed search operation when 4 repeats the reproduction 
motion for every fixed time, and track jump operation by turns to the signal reading means 2, The 1st peak 
value memory measure that memorizes the peak value from the signal processing means [ in / in 5 / the Nth 
reproduction motion of the above-mentioned high-speed search operation ] 3, 6 is 2nd peak value memory 
measure that similarly memorizes the peak value in the reproduction motion of eye ** (N-1) watch, and can 
consider the case where it constitutes so that two values, the big peak value to the 1st as an example and the 
big peak value to the 2nd, may be memorized etc. The peak value storage control means which 7 detects the 
signal reading error at the time of reproduction motion, and controls the memory processing by the peak value 
memory measure 5 of the above 1 st, The peak mean value calculating means which computes the average 
value of the numerical value 8 is remembered to be by the 1st peak value memory measure 5 and the 2nd 
peak value memory measure 6 for every time of reproduction motion, The maximum memory measure which 9 
performs renewal of comparison for every time of reproduction motion, and memorizes the maximum of the 
average value by the peak mean value calculating means 8, A recording level setting-out means to perform 
level setting at the time of 10 recording the above-mentioned audio signal to a magnetic recording means etc. 
by comparison with the reference value beforehand set to the maximum memorized by the maximum memory 
measure 9 at the time of the above-mentioned end of a high-speed search operation, It is a switch (it is 
hereafter expressed as a peak search start switch.) for the DA conversion means from which 1 1 changes the 
digital audio signal from the signal processing means 3 into an analog signal, and 12 to start the recording 
means of a tape recorder etc., and for 13 start the above-mentioned peak level search operation. Generally 14 
is called volume control volume etc. by the sound volume setting means which constitutes the audio signal 
from DA conversion means 1 1 so that the user of apparatus can set up the listening loudness level of sound 
freely. The audio signal amplifying means to which 15 carries out power amplification of the audio signal from 
the regeneration level setting-out means 14 with a fixed amplification factor, The loudspeaker from which 16 
changes the audio electrical signal from the audio signal amplifying means 15 into a sound wave, 17 is a 
recording level discriminating means which distinguishes the height of the recording level of the music signal 
currently recorded on the disk by comparison with the reference value beforehand set to the maximum 
memorized by the maximum memory measure 9 at the time of said end of a high-speed search operation. 
[0005] Drawing 6 and drawing 7 are the flow chart figures showing the contents of processing of each part 
shown in drawing 4 . Hereafter, concrete operation of the conventional disk reproduction device is explained 
using drawing 5 , drawing 6 t and drawing 7 . 

[0006]If a peak search operation is started by turning on the peak search start switch 13, As shown in Steps 
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21 and 22 of drawing 6 t the maximum memory measure 9 f 1st, and 2nd peak value memory measure 5 and 6 is 
reset the first stage, and it controls for the search operation control means 4 to perform reproduction motion 
of fixed time, and track jump operation by turns to the reproduction means 2, and to perform a search 
operation. For example, as shown in Step 30 of drawing 6 , whenever it reads a peak value 4 times, it is 
constituted so that a track jump may be carried out once. 

[0007]The signal recorded on the disk 1 by the reproduction means 2 in reproduction motion is read, as shown 
in Step 23, it changes into an audio signal by the signal processing means 3, and the peak value for every fixed 
time is detected, and it outputs from the signal processing means 3. In the 1st peak value memory measure 5, 
since the big value to the 1st and the big value to the 2nd are memorized, if they are set to MX1 and MX2, it 
will update at Steps 27 and 29 of drawing 6 , and will memorize to the 1st peak value memory measure 5. When 
a search operation has an error at this time and a peak value is not able to be detected, as it is shown in 
Steps 24 and 25, the minimum value is memorized among the reference values which perform error generation 
detection from the state of the search operation control means 4 by the peak value storage control means 7, 
and are later mentioned to the 1st peak value memory measure 5. Next, in Step 30, the number-of-times 
check of reading of a peak data value is performed, it returns to Step 23 and the above-mentioned processing 
is repeated until it reads 4 times, and it shifts to 31 or less-step processing from after 4 times reading. If the 
value equivalent to MX1 at the time of the reproduction motion before one and MX2 is memorized by the 2nd 
peak value memory measure 6 and they are set to MX3 and MX4, At Step 31 of drawing 6 , the average value 
about MX1, MX2, MX3, and MX4 is computed by the peak mean value calculating means 8, and in Step 32, MX1 
of the 1 st peak value memory measure 5 and MX2 are transmitted to MX3 of the 2nd peak value memory 
measure 6, and MX4, respectively, and they are memorized. Next, by Step 33, the value computed by the 
above-mentioned peak mean value calculating means 8 is compared with the value memorized by the 
maximum memory measure 9, and if large, it will update at Step 34. At Step 35, if the search operation control 
means 4 performs track jump operation, it moves to the following reproduction portions and the search 
operation of the whole necessary part of the disk 1 is not completed, it returns from Step 36 to Step 22, and 
the processing for the above-mentioned all-encompassing calculation is repeated. 

[0008]After the end of a search operation distinguishes it at Step 36, and shifts from Step 37 to processing of 
Step 40. That is, by the recording level setting-out means 10, comparison with the reference value beforehand 
set to the value memorized by the maximum memory measure 9 is performed, and a recording level is set up. 
For example, it is AOh (a hexadecimal number is expressed.) about a reference value, hereafter if the same 
DOh — more than AOh — the recording level of the input by the recording means 12 — usual — 3-dB 
attenuation and D — Oh or more is set up like [ usual ] 6-dB attenuation. 

[0009]As mentioned above, with the recording level set up by the recording level setting-out means 10, the 
audio signal of the signal processing means 3 is changed into an analog signal by DA conversion means 11, and 
sound recording operation is performed by the recording means 12. 

[0010]On the other hand, the music signal on the disk 1 heard as a sound by the loudspeaker 16, It is inputted 
into the sound volume setting means 14 from the output of DA conversion means 11, and is set as the volume 
which the user of apparatus wishes here, and the music signal which received power amplification by the audio 
signal amplifying means 15 is inputted into the loudspeaker 16, and is outputted as a sound wave signal. 
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http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejue?atw_u=http%3A%2F%2Fwww4.ipdl.inpit.gojp... 2008/02/26 



JP.08-096488.A [EFFECT OF THE INVENTION] 



1/1 ^-v 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention]Recording level registration for switching the recording level at the time of recording 
to magnetic tape etc. from a disk to one of of two or more steps by this invention according to a user's liking 
as mentioned above can be performed, While distinguishing and displaying the height of the recording level of 
the music signal currently recorded on the disk, The magnitude of attenuation in the electronic volume at the 
time of only the quantity corresponding to change of the magnitude of attenuation for the recording level 
change by a signal processing means outputting a music signal to a loudspeaker at the same time it switches a 
recording level with the digital attenuator of a signal processing means according to the discriminated result 
and the contents of recording level registration of the recording level. It sets up by amending. 
Therefore, the recording level to magnetic tape etc. can be switched according to a user s liking, without 
producing change of the sound wave output level from a loudspeaker which produces sense of incongruity. 
Therefore, like the conventional disk reproduction device, circuit components, such as' an analog attenuator, 
are not needed for the input of a recording means, and input/output terminals, such as a microcomputer for 
exclusive use for the control, are not needed, either. 

[0037]Therefore, the highly efficient and cheap disk reproduction device which can switch a recording level to 
several steps according to a users liking can be realized, and the effect is very a so-called size. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, the above conventional disk reproduction devices, The 
analog attenuator circuit which comprises IC or the transistor which had to perform recording level setting out 
by the recording means of the latter part of a DA conversion means, outputted the signal from the output port 
of the microcomputer as a recording level setting-out means, and was provided in the input of the recording 
means, a resistor, etc. needed to be driven. For this reason, if it is going to make it switch the some steps 
recording level recorded to magnetic tape etc. according to a users liking by a recording means, the output 
port of a microcomputer will be increased, Unless it enlarged the scale of the analog attenuator circuit, it 
could not realize, but there was a problem of being a serious high cost. 

[0012]This invention takes an example by the above-mentioned conventional problem, It aims at providing the 
highly efficient and cheap disk reproduction device which can switch the recording level recorded to magnetic 
tape etc. without needing the analog attenuator circuit as a recording level setting-out means to several steps 
according to a user's liking. 
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MEANS 



[Means for Solving the Problem]In, order to solve an aforementioned problem, a disk reproduction device of 
this invention is characterized by comprising the following: 

A reproduction means which plays a music signal on a disk which is the first recording medium. 

A recording means which records a reproduced output signal from said reproduction means to the second 

recording medium. 

A recording level registration means which carries out level registration for switching manually a recording 
level which records a reproduced output signal from said reproduction means by said recording means to one 
of of two or more steps. 

A signal processing means which detects a peak value for every fixed time of a music signal recorded on a 
disk, and outputs the value with a digital signal, A search operation control means controlled to perform a 
high-speed search operation by repeating reproduction motion and track jump operation by turns, The 1st 
peak value memory measure that memorizes a peak value from said signal processing means in the Nth 
reproduction motion of said high-speed search operation, The 2nd peak value memory measure that 
memorizes a peak value from said signal processing means in reproduction motion of eye ** (N-1) watch, A 
peak value storage control means which detects a signal reading error at the time of reproduction motion, and 
controls memory processing of said 1st peak value memory measure, A peak mean value calculating means 
which computes average value of a numerical value memorized by said 1 st peak value memory measure and 
the 2nd peak value memory measure for every time of reproduction motion, A maximum memory measure 
which performs renewal of comparison for every time of reproduction motion, and memorizes the maximum of 
average value by said peak mean value calculating means, A recording level discriminating means which 
distinguishes height of a recording level of a music signal currently recorded on a disk by comparison with a 
sound recording reference value beforehand set to the maximum memorized by maximum memory measure at 
the time of said end of a high-speed search operation, A recording level displaying means which displays the 
contents of an output of said recording level discriminating means, A recording level setting-out means which 
changes the magnitude of attenuation or amplification by the contents of an output of said recording level 
discriminating means, and the contents of registration of said recording level registration means, and switches 
a recording level, A regeneration level setting-out means to set up by amending the magnitude of attenuation 
at the time of only quantity corresponding to variation of the magnitude of attenuation which it was combined 
with said reproduction means and set up by said recording level setting-out means outputting said music 
signal to a loudspeaker etc. 
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OPERATION 



[Function]This invention can perform recording level registration for switching the recording level at the time 
of recording to magnetic tape etc. from a disk to one of of two or more steps by the above-mentioned 
composition according to a user s liking, While distinguishing and displaying the height of the recording level of 
the music signal currently recorded on the disk, The magnitude of attenuation in the electronic volume at the 
time of only the quantity corresponding to change of the magnitude of attenuation for the recording level 
change by a signal processing means outputting a music signal to a loudspeaker at the same time it switches a 
recording level with the digital attenuator of a signal processing means according to the discriminated result 
and the contents of recording level registration of the recording level. Since it sets up by amending, the highly 
efficient and cheap disk reproduction device which can switch a recording level to several steps according to 
a users liking without needing an analog attenuator circuit is realizable. 
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EXAMPLE 



[Example]Hereafter, the disk reproduction device of one example of this invention is explained in detail, 
referring to drawing 1 - drawing 4 . Drawing 5 - the number same about the same component part as drawing 7 
are given, and explanation is omitted. 

[0016] Drawing 1 is a block diagram showing the composition of the disk reproduction device in the example of 
this invention. 

[0017]In drawing 1 , at the same time 41 receives the signal from the signal reading means 2, detects the peak 
value for every fixed time of the and outputs the value as an 8-bit digital signal, The signal processing means 
provided with the composition which attenuates the above-mentioned audio signal in digital one, and can 
output the control signal from a recording level setting-out means 43 to mention later while changing the 
signal into an audio signal by publicly known digital signal processing technology, by the arithmetic processing 
circuit inside a receptacle, The recording level displaying means as which 42 displays the recording level of the 
music signal on a disk on a liquid crystal display etc. according to the contents of an output of the recording 
level discriminating means 17, 43 by comparison with the reference value beforehand set to the maximum 
memorized by the maximum memory measure 9 at the time of the above-mentioned end of a high-speed 
search operation. The recording level setting-out means which controls a regeneration level setting-out 
means 46 to output the control signal for level setting at the time of recording the above-mentioned audio 
signal by the recording means 45 mentioned later, such as a magnetic recording means, to the signal 
processing means 41, and to mention later, A recording level registration means to set up level registration for 

44 to switch manually the level which records the reproduced output signal from the reproduction means 2 by 
the recording means 45 to one of of two or more steps with the position change of a mechanical switch, etc., 
The recording means of composition of performing sound recording operation with fixed amplification without 

45 having an analog attenuator circuit which comprises an IC or a transistor, a resistor, etc. unlike the disk 
reproduction device of a conventional example to the input, Although 46 is the regeneration level setting-out 
means constituted in the audio signal from DA conversion means 1 1 so that the user of apparatus could set 
up the listening level freely and is generally called volume control volume etc., It is called the electronic 
volume also having the function which can fluctuate the magnitude of attenuation or the amplifying amount of 
an audio signal with the control signal from the recording level setting-out means 43 in this example, etc. 
[001 8] Drawing 2 - drawing 4 are the flow chart figures showing the contents of processing of each part shown 
in drawing 1 . About the disk reproduction device constituted as mentioned above, the operation is explained 
below. 

[0019]The recording level registration means 44 first assumes that the stage of height switched the position 
of the mechanical switch manually, and has registered the recording level which a user wants to record from 
the inside of those with a three-stage, "HIGH", "NORMAL", and "LOW." The contents of registration of this 
recording level registration means 44 can detect that setting-out position by reading the terminal voltage of a 
mechanical switch with a microcomputer. 

[0020]If a peak search operation is started by turning on the peak search start switch 13, As shown in Steps 
51 and 22 of drawing 2 , the peak mean value calculating means 8, 1st, and 2nd peak value memory measure 5 
and 6 is reset the first stage, and the digital magnitude of attenuation of the signal processing means 41 is set 
as a standard value of -4dB. Setting the digital magnitude of attenuation of the signal processing means 41 as 
-4 dB instead of 0 dB here cannot be amplified by the signal processing means 41, but it is only decreasing, It 
is because it is necessary to make the digital magnitude of attenuation smaller than a normal condition 
depending on the contents of registration of the recording level of the disk 1, or the recording level 
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registration means 44, and to enlarge a recording level. 

[0021]Next, it controls for the search operation control means 4 to perform reproduction motion of fixed time, 
and track jump operation by turns to the reproduction means 2, and to perform a search operation. As shown 
in Step 30 of drawing 2 , whenever it read the peak value 4 times, it constituted from this example so that a 
track jump might be carried out once. 

[0022]The signal recorded on the disk 1 by the reproduction means 2 in reproduction motion is read, and as 
shown in Step 23, it changes into an audio signal by the signal processing means 41, and the peak value for 
every fixed time is detected and outputted. In the 1st peak value memory measure 5, since the big value to 
the 1st and the big value to the 2nd are memorized, if they are set to MX1 and MX2, it will update at Steps 27 
and 29 of drawing 2 , and will memorize to the 1st peak value memory measure 5. The minimum value is made 
to memorize among the reference values which the search operation control means 4 performs error 
generation detection, controls the peak value memory measure 7, and mentions later to the 1st peak value 
memory measure 5, as it is shown in Steps 24 and 25, when a search operation has an error at this time and a 
peak value is not able to be detected. Next, at Step 30, the number-of-times check of reading of a peak data 
value is performed, it returns to Step 23 and the above-mentioned processing is repeated until it reads 4 
times, and it shifts to the processing after Step 31 from after 4 times reading. If the value equivalent to MX1 
at the time of the reproduction motion before one and MX2 is memorized by the 2nd peak value memory 
measure 6 and they are set to MX3 and MX4, At Step 31 of drawing 2 , the average value about MX1, MX2, 
MX3, and MX4 is computed by the peak mean value calculating means 8, and in Step 32 of drawing 3 y MX1 of 
the 1st peak value memory measure 5 and MX2 are transmitted to MX3 of the 2nd peak value memory 
measure 6, and MX4, respectively, and they are memorized. Next, by Step 33, the value computed by the 
above-mentioned peak mean value calculating means 8 is compared with the value memorized by the 
maximum memory measure 9, and if the average value is larger, the value of the maximum memory measure 9 
will be updated at Step 34. At Step 35, the search operation control means 4 performs track jump operation, 
and it moves to the following reproduction portions, and returns to Step 22, and the processing for the above- 
mentioned all-encompassing calculation is repeated. 

[0023]After the end of a search operation distinguishes it at Step 36 of drawing 3 , and it shifts from it to the 
judging process of the recording level of Step 37 and Step 39. Compare the reference value beforehand set to 
the value memorized by the maximum memory measure 9 here, operate the recording level discriminating 
means 17, and henceforth [ Step 52 ] after that Namely, display processing of the recording level of the music 
signal of the disk 1, Setting out of the recording level by change of the digital magnitude of attenuation in the 
signal processing means 41 corresponding to the decision result of the recording level of a music signal and 
the contents of registration of the recording level registration means 44 and regeneration level setting out by 
change of the magnitude of attenuation of the electronic volume in the regeneration level setting-out means 
43 are performed. 

[0024]For example, when the reference value for recording level judgment is set to AOh and DOh and the 
contents of registration of the recording level registration means 44 are "NORMAL." While displaying a 
recording level "is common" at Step 52 between AOh and DOh, the magnitude of attenuation of the signal 
processing means 41 and the setting level of the regeneration level setting-out means 43 presuppose that it is 
the same as usual at Step 57, More than DOh, while displaying a recording level as "quantity" at Step 58, the 
magnitude of attenuation of 2 dB of the signal processing means 41 is decreased rather than usual at Step 64, 
It sets up make the setting level of the regeneration level setting-out means 43 increase by 2 dB, If smaller 
than AOh, while displaying a recording level as "low" at Step 59, the magnitude of attenuation of the signal 
processing means 41 is set up at Step 64 attenuate a setting level of 2 dB of the increase in 2 dB, and the 
regeneration level setting-out means 43 rather than usual. 

[0025]not increasing, decreasing or changing the magnitude of attenuation of the signal processing means 41, 
and the magnitude of attenuation of the regeneration level setting-out means 43 like [ also when the contents 
of registration of the recording level registration means 44 are except "NORMAL" ] the above — ****** — it 
controls like. 

[0026]As mentioned above, the digital audio signal, as for, level setting was carried out by the signal 
processing means 41 is changed into an analog signal by DA conversion means 1 1, and sound recording 
operation is performed by the recording means 45. 

[0027]On the other hand, the music signal on the disk 1 heard as a sound by the loudspeaker 16, By being 
inputted into the regeneration level setting-out means 46 from the output of DA conversion means 1 1, and 
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receiving amendment of the variation of regeneration level setting out which balances the variation of the 
digital magnitude of attenuation in the signal processing means 41 here, It is fixed to the volume which the 
user of apparatus wishes, and the music signal which received power amplification by the audio signal 
amplifying means 15 is inputted into the loudspeaker 16, and is outputted as a sound wave signal. 
[0028] Concrete example computation is shown below. If it is (30 h, 8Dh, EOh, D8h), the 2nd time (AOh (= error), 
DOh, E8h, COh), and the 3rd time (FOh, B8h, A8h, AOh) by the reproduction motion whose peak value detected 
by the signal processing means 41 is the 1st time, In the 1st reproduction motion, MX1=E0h and MX2=D8h are 
memorized by the 1st peak value memory measure 5, and also it is transmitted to the 2nd peak value memory 
measure 6 as MX3 and MX4, respectively. Next, in the 2nd reproduction motion that passed through the track 
jump, it is detected that signal reading had an error, the data which is AOh is compensated, and MX1=E8h and 
MX2=D0h are memorized as a result by the 1st peak value memory measure 5. At this time, since it is 
MX3=E0h and MX4=D8h, the average value by the result of an operation by the peak mean value calculating 
means 8 changes with DCh, it resembles the maximum memory measure 9, and that value is memorized. In the 
3rd reproduction motion, although MX1=F0h, MX2=B8h, MX3=E8h, MX4=D0h, and its average are set to D8h 
and have the maximum of FOh, since average value becomes small rather than the time of the 2nd 
reproduction motion, the value of the maximum memory measure 9 is not updated. If the value memorized by 
the maximum memory measure 9 at the time of the end of a high-speed search operation is DCh, since it is 
D0h<DCh, the conditions of Step 39 will serve as truth to the reference value DOh. Thereby, Step 58 or 
subsequent ones is performed. 

[0029]The recording level registration means 44 "if the case where it is NORMAL] is assumed, It sets up the 
recording level setting-out means 43 control the signal processing means 41 by Step 64, and decrease digital 
signal outputs of 2 dB rather than a normal state, and for this reason, a music signal output of 2 dB of DA 
conversion means 1 1 is also decreased, and an audio signal of 2 dB recorded by the recording means 45 is 
also decreased. Can come, simultaneously the recording level setting-out means 43 controls the regeneration 
level setting-out means 46, make it increase 2 dB from a normal state, and the output to the audio signal 
amplifying means 15 the sound wave output level of the music signal from the loudspeaker 16, Even when the 
height of the recording level of the contents of registration of the recording level registration means 44 or the 
music signal on the disk 1 has a difference, it controls seemingly changeless. 

[0030]Although the mechanical switch was considered as the composition registered by setting it as a certain 
position as a recording level registration means in the example of this invention, it is good also as composition 
of calculating and registering with a microcomputer etc. the number of times which a push-button switch 
pushes, and displaying the contents of registration on the displaying means of a liquid crystal display etc. 
[0031] Although it had composition which sets up the magnitude of attenuation of a signal processing means 
and a regeneration level setting-out means in consideration of a recording level registration means and the 
recording level of the music signal on a disk in the example of this invention, It is good also as composition to 
which the magnitude of attenuation of a signal processing means and a regeneration level setting-out means is 
merely simply changed from a standard state only corresponding to the contents of registration of a recording 
level registration means without performing the high-speed search operation for checking the recording level 
of the music signal on a disk. 

[0032]Although it had composition which performs the high-speed search operation forjudging the recording 
level of the music signal on a disk, and sets up the magnitude of attenuation of a signal processing means and 
a regeneration level setting-out means according to the contents of registration of a recording level 
registration means immediately in the example of this invention, After carrying out a high-speed search, 
judging and displaying the recording level of the music signal on a disk and waiting registration ends 
registration by the user of a recording level registration means, the keystroke of a recording start Waiting, 
After there are recording start directions, it is good also as composition of setting the magnitude of 
attenuation of a signal processing means and a regeneration level setting-out means to the recording level of 
the music signal on a disk according to the contents of registration of a recording level registration means, and 
starting sound recording. 

[0033]In the example of this invention, although the magnetic recording medium was used as a recording 
means, other recording media, such as a magneto-optical disc, may be used. 

[0034]Although it had composition which displays the height of the recording level of the music signal on a 
disk on the displaying means of a liquid crystal display etc. by a recording level displaying means in the 
example of this invention, it is good also as composition of making a voice synthesis signal etc. pronounce with 
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a display etc. 

[00 3 5] Although the magnitude of attenuation of a signal processing means and a regeneration level setting-out 
means had composition changed every 2 dB in the example of this invention, other values, such as carrying 
out every 3 dB, may be used. Regularity does not need to make it not necessarily change with the size of the 
recording level of the contents of the recording level registration means, or the music signal on a disk the 
amount of dB every. For example, in "HIGH" and "NORMAL", change of the magnitude of attenuation has the 
contents of registration of a recording level registration means good at 3 dB, "LOW", and "NORMAL" also as 
composition which change of the magnitude of attenuation controls like 2 dB etc. 
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* NOTICES * 
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LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the composition of the disk reproduction device in the example of this 
invention 

[Drawing 2] The flow chart of the disk reproduction device in the example of this invention 
[Drawing 3] The flow chart of the disk reproduction device in the example of this invention 
[Drawing 4] The flow chart of the disk reproduction device in the example of this invention 
"Drawing 5] The block diagram showing the composition of the conventional disk reproduction device 
[Drawing 6] The flow chart of the conventional disk reproduction device 
[Drawing 7] The flow chart of the conventional disk reproduction device 
[Description of Notations] 

1 Disk 

2 Reproduction means 

4 Search operation control means 

7 Peak value storage control means 

8 Peak mean value calculating means 

9 Maximum memory measure 

17 Recording level discriminating means 

41 Signal processing means 

42 Recording level displaying means 

44 Recording level registration means 

43 Recording level setting-out means 

45 Recording means 

46 Regeneration level setting-out means 
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(54) DISK REPPRODUCING DEVICE 

(57)Abstract: 

PURPOSE: To provide a disk reproducing device which is high in 
performance and inexpensive by discriminating and displaying the 
height of the recording level of musical signals of the disk and 
switching the recording level onto a magnetic tape or the like from a 
disk at some stages in accordance with the taste of the user. 
CONSTITUTION: The recording level discriminating means 17 
discriminates the height of the recording level of the musical signals 
recorded on the disk 1 . In accordance with its result and the 
registered content of the recording level registration means 44, the 
digital attenuator in the signal processing means 41 switches the 
recording level. At the same time, the amount of attenuation in the 
reproducing level setting means which sets the amplification factor 
required for outputting the musical signals to the speaker is corrected 
by the amount corresponding to the change of attenuation for 
switching the recording level in the signal processing means 41. 
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